Belowground nitrogen partitioning in experimental grassland plant communities of varying species richness
19
Of all resources that plants generally take up from the soil, nitrogen (N) is likely to be 20 most limiting to net primary production in temperate ecosystems (Vitousek and Howarth 21 1991). Apart from partitioning N by taking it from different depths of the soil, plants 443 m a.s.l.). The site has a sandy-loamy soil with a pH of 7.6±2. Here, we used a subset 22 of 24 plots of 1.5 m × 2 m that contained one, three, or six plant species (Table 1) .
23
Species were randomly assembled from two pools of six species, to avoid results restricted 24 to a particular species pool. Each pool contained two grasses, three forbs and one legume,
25
whereof nine experimental communities were formed: monocultures of all six species, two 3-species mixtures, and the full 6-species mixture. were randomly allocated and applied to six 0.5 m × 0.5 m subplots within plots (Appendix we calculated B n for each community, using the average p i 's of the constituent species,
16
weighted by their abundance.
17
As a measure of niche overlap, we calculated Proportional Similarity (PS) between 18 pairs of species (Schoener 1970, Colwell and Futuyma 1971) : species×subplot level in the 6-species mixtures (see Appendix Table 1 ).
21
For the analysis of N min , we fitted (1) set, (2) legume presence, (3) species richness, (4) form (6-9 tested against the residual variation).
26
Since glycine was applied as a dual-labeled tracer (one 15 N and two 13 C-atoms), we could test for uptake of intact glycine molecules using linear regressions of shoot each of these species individually accounted for >20 %. Accordingly, we classified these 10 four species as dominant (subordinate the others) and used the term "dominance" for this 11 two-level contrast within "species" in the linear models for B n and PS. The species pairs 12 used for the calculation of PS were classified into three levels of dominance: pairs of two 13 dominant species, pairs of a dominant and a subordinate species, and pairs of subordinate 14 species. We fitted (1) set, (2) species richness, (3) legume presence, (4) dominance, (5) 15 species richness×dominance, and (6) legume presence×dominance (Table 3) . For B n ,
16
terms 1-3 were tested against the between-plot variation, terms 4-6 against the residual 17 variation. For PS, all terms were tested against the residual variation. In the linear model 18 for B n of whole communities, (1) set, (2) legume presence, (3) species richness were fitted.
19
Note that species richness and legume presence were partly confounded factors, as 20 there was a legume species in all 6-species mixtures but in only half of the 3-species 21 mixtures, and in one out of six monocultures. In all analyses, we therefore fitted both species richness before legume presence and vice versa, finally fitting first whatever term 23 explained more variation in the first position (and the other term after). Fig. 2 ). This effect was stronger in Set 2 (set×legume presence 3 interaction, P <0.05) and in shallow soil (depth×legume presence interaction, P <0.05).
4
N min concentrations were generally higher in shallow than in deep soil (P <0.01). In Set as well as Hutchinson's niche theory, because it is expected that the realized niche of a 14 species should be smaller than its fundamental niche.
15
We expected that plants in monoculture would rely on the most accessible N source, of the same volume, suggesting nutrient uptake from deeper soil being rather costly.
6
We could show that species richness reduced the niche overlap between species, 7 calculated between single species pairs within the same mixture (or both species in 8 monoculture). However, this result seems not to be mirrored by the mean N uptake 9 patterns of species in the 6-species mixtures, as shown in Fig. 2 (Fig. 1, bottom) a B n and PS were arcsine square root transformed to meet the assumption of normal errors.
b P refers to residuals at the plot level, R to residuals at the lowest (population) level.
c % sums of squares (SS) indicate increase in multiple R 2 (explained variance) due to the addition of a term to the model. Significant terms are indicated by asterisks (* P <0.05; ** P <0.01; *** P <0.001), marginally significant terms by a dot (. P <0.1), non-significant terms by ns. 
